Eight coal samples of Seam 9 were taken from the Anjialing Mine, Ningwu Coalfield, Shanxi Province, and were analysed by organic geochemical methods. The results indicate that the peat of Carboniferous Seam 9 may be formed dominantly in the marine-delta transition environments. The precursors of Seam 9 are both low and high plants existed in this basin.
INTRODUCTION
The Anjialing Coal Mine is located at the north part of the Shanxi Province. The mine district is 6.556 km long (N-S) and 7.842 km wide (W-E), with a total area of 28.8832 km 2 . It belongs to the Ningwu Coalfield, which was formed in the Ningwu Syncline Basin (Lin and Tian, 2001) . The geological seting of the Ningwu Coalfield has been reviewed by Tang and Liu (1996) and Lin and Tian (2011) in detail. Here, only those aspects dealing with the particular geology of Coal Seam 6 in the Anjialing Mine Coal Mine are discussed. The base rocks of the basin are metamorphic rocks of the the Archean Group (Tang and Liu, 1996) . From the Cambrian to the Ordovician, the basin was in the marine environment. Since the Middle Ordovician, the basin was uplifted like whole north China and went thrugh a weathering and corroding period of 150 million years. Until the Benxi Formation of the Pennsylvanian, the basin began to receive sediments.
The coal-bearing sequences include Benxi Formation and Taiyuan Formation (both Pennsylvanian) and Shanxi Formation (Lower Permian) with a total thickness of 450-550 m. Taiyuan Formation is main coal bearing strata in this mine. There are 10 coal seams. Coal Seam 9 with a thickness between 11.6 and 22.4 m is main seam. The coal reserves of Coal Seam 9 in Anjialing Coal Mine amount to 450 Mt.
by different organic matter, not by different maturity. The different extract yields indicate that the precursors of the samples are different. These results are accordant with the maceral analyses, which indicate that Coal Seam 9 formed in different swamp environments (Lin and Tian, 2011) .
The ratios of the saturated hydrocarbon fractions (Alk) vary from 15% to 1.5%. The large differences may be also caused by the various precursors of the coals. The ratios of aromatic hydrocarbon fractions (Aro) vary not so much, with a range from 31% to 20.5%. This phenomenon may indicate that the ratios of aromatic hydrocarbon fractions are mainly with the maturity of organic matter, not with precursors of organic matter. The ratios of heterocompounds (Het) are higher than 30%, except Sample 9-5. The ratios of asphaltenes (Asph) vary from 44.5% to 13%. The lower values occur in the top and bottom samples. The reason may be due to the different environments. Moldowan (1993), the C-chain ranges are lower than C 23 if the precursors are from hydrobios, while the C-chain ranges are higher than C 24 if the precursors are from terrestrial plants. The C-chain ranges of this study indicate that both low and high plants existed in this basin. The highest peaks are observed in C 16 , C 17 , C 18 , C 24 and C 17 . These peaks indicate also that both low and high plants existed in this basin (Peters and Moldowan, 1993) .
Saturated hydrocarbon compounds
The Pr/Ph ratios in Chinese coals have been studied by Wang and Zhou (1998) . The ratios vary from 1.2 to 36.6. The average Pr/Ph ratio is 3.4 in 50 Chinese coal samples from different coalfields (Wang and Zhou, 1998) . Generally, the Pr/Ph ratios <1 indicates anaerobic envoronments, while the Pr/Ph ratios >3 indicates aerobic environments (Peters and Moldowan, 1993) . The Pr/Ph ratios in this study vary from 1.41 to 4.81 and may indicate the transition environments.
The ratios of Pr/C 17 and Ph/C 18 were used to explain deposional environments and maturity (Peters and Moldowan, 1993) . The ratios of Pr/C 17 are lower than 0.5 if the organic matter was formed in marine environments; while the ratios are higher than 0.6 if the organic matter was formed in continental peat environments (Peters and Moldowan, 1993). The Pr/C 17 ratios of this study are higher than 0.6 (Table 2) . Therefore, the precursors of Coal Seam 9 should be formed in continental peat environments. According to Wang (1998) , the peat was formed in continental peat environments if Ph/nC 18 -Pr/nC 17 <0.02. All Ph/nC 18 -Pr/nC 17 values of the samples in this study are much lower than 0.02. Therefore, the precursors of Coal Seam 9 were also formed in continental peat environments.
Polycyclic aromatic hydrocarbon compounds
It is generally accepted that the major part of the organically-bound sulfur in sediments is produced by reaction of organic matter with reduced inorganic sulfur species (Orr, 1977; Sinninghe Damsté et al., 1998; Sun et al., 2010) . These reactions are thought to take place during the early stages of diagenesis and their occurrence is primarily determined by environmental conditions. High-sulfur kerogen and low molecular weight organic sulfur compounds are formed in environments where hydrogen sulfide produced by sulfate-reducing bacteria reacts with organic matter (Sinninghe Damsté and de Leeuw, 1990) . Therefore, sulfur-containing polycyclic aromatic hydrocarbons (S-PAH) should be formed in anaerobic envoronments. O-containing polycyclic aromatic hydrocarbons (O-PAH) are high in oxidized samples. The oxidation products from alkylated aromatic compounds include naphthalene, biphenyl, phenanthrene, and dibenzofuran (Sun, 1998; Sun and Püttmann, 2001) . In this study, the S-PAH and O-PAH compounds were identified and quantified in four selected samples (Fig. 7) . The S-PAH contents are much higher than the O-PAH contents (Table 3) . The results may indicate that the peat of Seam 9 was formed in relative dried environments.
CONCLUSIONS
The different extract yields indicate that the precursors of the samples are different. The Pr/Ph ratios in this study vary from 1.41 to 4.43 and may indicate the transition environments. All Ph/nC 18 -Pr/nC 17 values of the samples in this study are much lower than 0.02 and indicate the peat was formed in continental peat environments. The relative higher S-PAH contents indicate that the peat environments of Seam 9 were influenced by marine water. In summary, the peats of Seam 9 varied and were formed in the transition environments. The precursors are mainly from terrestrial plants.
